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INTRODUCTION 
Since the awakening of the public and the medi­
cal educational establishment to the growing deficit 
of appropriately trained physicians to deliver primary 
care in the community, attention is now turned to 
the provision of educational programs appropriate 
for such physicians at the graduate and continuing 
education levels. 
In the past, the inability to measure outcomes of 
patient care systems (that is, to use the scientific 
method in community settings) has hampered the 
union of the educational system with that of patient 
care. Many studies now are showing that outcomes 
are profoundly affected by communication and com­
pliance between physician and patient. A partner­
ship of the expertise of the medical center with the 
laboratory of the practice in the community equipped 
to measure the process of delivery, as well as out­
comes, appears essential. 
Such practices are now available within the 
MCV-VCU Family Practice residency training sys­
tem, and the 1975 Stoneburner Lectures were dedi­
cated to bringing together consultant faculty from the 
medical center and the community as well as faculty 
from the family practice centers. High-volume prob­
lems seen by primary care physicians were discussed, 
and the latest scientific information concerning such 
problems as hypertension. asthma. sprains and 
strains was related to the realities of patient care in 
community settings. 
Programs such as the Stoneburner Lectures rep­
resent only a milestone in the ongoing marriage of 
education and patient care. Projects linking tertiary 
and secondary care to primary care systems will allow 
the natural history of early disease to be studied and 
preventive measures to be evaluated. 
My thanks to our faculty from all levels who 
participated in these lectures and to the staff of the 
MCV Quarterly. 
FITZHUGH MAYO, M.D. 
Chairman 
Department of Family Practice 
Differential Diagnosis of Hypertension 
W. ANDREW DICKINSON, JR., M.D. 
Internal Medicine and Cardiology, Virginia Beach. Virginia 
Accepting that hypertension occurs in an esti­
mated 20% of the adult population in the United 
States (I) and that it is a leading risk factor in the 
development of vascular disease (2, 3 ), physicians are 
being challenged to assume a more pragmatic ap­
proach to the differential diagnosis of hypertension 
than has been promoted in the past. 
Detection. The levels of blood pressure defining 
hypertension vary, but 140/90 in patients under age 
40 and 160/95 in patients over age 40, are generally 
accepted (I). Such elevated recordings in the office, 
screening program, or upon admission to the hospital 
should be followed by three successive recordings 
made by the physician or trained nursing personnel 
to definitely determine that the patient has hyperten­
sion and that the original reading was not falsely 
elevated because of emotional factors surrounding 
the initial examination. Bed rest for hospitalized 
patients will yield normal blood pressure recordings, 
and an initial recording which is elevated should be 
followed by repeated recordings after the patient has 
returned to normal daily living. 
Recording of the blood pressure, though simple, 
should be properly performed to avoid categorizing a 
patient in a group already challenging the system's 
ability to evaluate and treat those in need. With the 
use of two sets of stethophones connected to a single 
diaphragm, it is quite easy to instruct office per­
sonnel in proper auscultation of the blood pressure. 
When the mercury manometer is used, the meniscus 
should be at point 'O' when deflated, and the mercury 
column should fall freely with a good air flow into 
the top of the manometer. Aneroid manometers 
Presented by Dr. Dickinson al the 28th Annual Stoneburner Lec­
ture Series, 10 April, 1975, at the Medical College of Virginia. 
Richmond. 
MCV QUARTERLY 11(4): 155-158. 1975 
should be standardized with a Y-tubing against a 
mercury manometer for accuracy. The bladder of the 
blood pressure cuff should be placed over the bra­
chia! artery, and the bell or diaphragm of the steth­
ophone over the pulsating vessel in the anticubital 
fossa. The patient should be resting for at least five 
minutes and the blood pressure initially recorded in 
the supine or sitting position. The cuff should be 
inflated until the radial pulse can no longer be felt 
and then deflated at approximately 2 to 3 mm/sec­
ond. The initial sound (phase I) is recorded as the 
systolic pressure, with the point of disappearance 
(phase V) coinciding best with intra-arterial diastolic 
pressure (4). Where phase V is over 5 mm lower than 
the point of muffling (phase IV), both numbers 
should be recorded. Patients with bruits in their arms 
due to partial stenosis of the artery, as well as those 
with aortic insufficiency and hyperkinetic circulations 
from other causes, may not have disappearance of 
Korotkotfs sounds until near ·o·. In these instances, 
phase IV, or muffling, is used as the diastolic pres­
sure. 
Recordings should be made in both arms, where 
up to 10 mm Hg difference in pressure may be nor­
mally noted: greater differences should suggest the 
possibility of some intra-arterial obstruction to that 
extremity. In patients who are markedly obese, a 
thigh cuff should be used in the upper arm and may 
be more accurate than recording the blood pressure 
in the forearm. Pumping the cuff up rapidly, keeping 
the recording arm elevated, as well as allowing 15 
seconds or more between recordings, will prevent 
venous engorgement, which might affect the arterial 
pressure. 
In addition to blood pressure determinations ly­
ing and sitting, the blood pressure should be recorded 
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immediately after the patient assumes the standing 
position and one minute after. The degree of postural 
drop in blood pressure may be marked in lean 
patients, particularly in the older age group, and 
greatly influences not only the patient's further eval­
uation but also the selection of therapy. 
Etiology. In the past, an estimated IO% to 15% or 
more of hypertensives have been defined as having 
curable causes, though Gifford (5) found that less 
than 6% of 5,000 hypertensive patients at the Cleve­
land Clinic have potentially curable forms of hyper­
tension. In the average primary medical practice, the 
figure for curable hypertension may be even less, per­
haps 2%; that is. over 98% of patients may have hyper­
tension which is either essential or due to renal pa­
renchymal disease. 
Essential Hypertension. In essential hyperten­
sives, the age at which hypertension was first de­
tected, or when normal blood pressure was last docu­
mented, should be sought. Essential hypertension 
usually begins at the third and fourth decade of life 
and progresses through the years. A family history of 
hypertension. or vascular complications related to 
hypertension. is often obtained. The Systems Review 
should be directed at detecting evidence of organ 
damage such as cerebrovascular insufficiency, vision 
impairment, arteriosclerotic heart disease, as well as 
claudication. Most patients will either be entirely 
asymptomatic or present with manifestations of 
target organ dysfunction as the main complaint. 
An ophthalmoscope, which can be carried in the 
breast pocket, facilitates funduscopy. and most 
patients will be found to have normal fundi or per­
haps grade I changes due to arteriolosclerosis mani­
fested by an increased light reflex ("copper wire 
changes"). with occasionally more advanced changes 
of A-V nicking and compression, all of which relate 
more to the duration of hypertension, rather than to 
its severity. Rarely, one will see retinal hemorrhages, 
exudates, and/or papilledema in the patient with ac­
celerated, "malignant" hypertension. Bruits over the 
carotid arteries indicate the likelihood of athe­
rosclerotic plaques in these vessels and suggest not 
only the degree of atherosclerosis present, but should 
also alert the physician to possible side effects with 
future drug therapy which might cause postural 
hypotension and neurological complications. A dif­
fuse left ventricular impulse over the precordium sug­
gests left ventricular hypertrophy due to hyperten­
sion, or dilatation as a result of a dyskinetic area of 
the left ventricle affected by ischemic heart disease. 
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An S-4 gallop sound is heard in patients with more 
severe hypertension. Palpation of the abdominal 
aorta for an aneurysm, as well as the pulses in the 
lower extremities, add further to the evaluation of the 
total vascular picture. 
Laboratory studies should include a CBC and an 
SMA-12, or at least a cholesterol, 2 hr. p.c. sugar, 16 
hr. fasting triglyceride level, and a urinalysis. A base­
line electrocardiogram and P-A radiograph of the 
chest for evidence of left ventricular hypertrophy or 
enlargement should be obtained and used for com­
parison with future studies. 
Chronic Renal Disease. Proteinuria, particularly 
when accompanying or preceding the onset of hyper­
tension by history, or when associated with a history 
of glomerulonephritis or repeated pyelonephritis, sug­
gests primary renal disease as the cause for hyperten­
sion. An abnormal urinary sediment including white 
blood cells, red blood cells, and/or casts further sug­
gests such an etiology. An elevated creatinine, with 
intravenous pyelogram (IVP) demonstration of 
kidneys which are contracted, polycystic, or with 
typical changes of chronic infection may also serve 
to document this etiology. 
Renal Artery Stenosis. Of the curable forms of 
hypertension, renal artery stenosis probably repre­
sents the larger group, though it still represents a 
small number of patients in the average practice. The 
abrupt onset of hypertension, particularly in the age 
groups below 40, and particularly in females, more 
likely suggests fibromuscular disease of a renal artery. 
The rather abrupt onset of hypertension in older age 
groups that were previously normotensive also sug­
gests a stenotic lesion, but one due to atherosclerosis. 
Hypertensive patients under therapy who are increas­
ingly difficult to control might also be suspected of 
having renal artery stenosis. The history, except in 
regard to the progression of the hypertension itself, is 
usually unrevealing. It should be noted that renal 
artery stenosis is not often seen in blacks. The pres­
ence of vascular spasm on funduscopy suggests a 
more acute onset of hypertension. 
A rapid sequence IVP revealing delayed appearance 
of contrast media by one kidney suggests that it is 
inadequately perfused. A difference in kidney size is 
significant if the left kidney is more than 1.5 cm 
shorter than the right, or if the right kidney is 2.0 cm 
or more shorter than the left, the right kidney being 
normally shorter than the left. Aortography should 
be performed if pyelography suggests unilateral renal 
disease. and even when the IVP is normal, if the clinical 
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picture is strongly suggestive, since there are signifi­
cant numbers of false-negative IVP's. On physical 
examination, systolic bruits in the epigastrium are 
not sufficiently reliable in the diagnosis of renal artery 
stenosis, though a systolic murmur with a diastolic 
component would be strongly suggestive. The demon­
stration of stenosis in a renal vessel does not mean 
that such a kidney is inadequately perfused, or that 
inadequate perfusion is the cause of the patient's hy­
pertension, since renal artery stenosis may exist in 
normotensive patients. 
Plasma renin vein assays may also be normal or 
elevated. It is, therefore, necessary to obtain renal 
vein renin ratios by catheterization of each of the 
renal veins. Following a period of salt deprivation, 
and three hours after 80 mg of furosemide by mouth, 
if the renin level from the suspected kidney is 1.5 to 2 
times that of the anatomically normal kidney, and 
particularly if the contra-lateral kidney renin level is 
lower than the peripheral plasma renin, then the sus­
pected kidney is probably contributing to the hyper­
tension. Further confirmation is available by the ad­
ministration of an analog of angiotensin 11, the 
potent vasopressor responsible for the hypertension 
in renal artery stenosis, that can be used to block 
angiotensin II. When the analog produces a clear-cut 
lowering of blood pressure when given intravenously, 
this would further support the suspicion that renal 
artery stenosis is causing the hypertension (6 ). This 
analog is saralasin acetate and is still under in­
vestigation for general use. 
Primary Aldosteronism. An even more rare cause 
of hypertension is primary aldosteronism. Such 
patients may present with a history of weakness, 
muscle cramps, and paresthesias, but will more likely 
be detected by the finding of hypokalemia. When 
such is documented on repeated determinations of 
the serum potassium in a patient who has not been on 
diuretics or a low-salt diet or who does not have other 
clinical causes for hypokalemia, such as diarrhea, 
vomiting, and so forth, then a 24-hour urine sample 
for total potassium should be obtained. If the patient 
has been off diuretics for at least three days and the 
potassium excretion exceeds 30 to 40 mEq in 24 
hours, then excessive aldosterone effect must be con­
sidered. Such patients must be on an adequate salt 
intake diet before urinary measurements of potas­
sium are made, as well as the analyses of plasma renin 
and aldosterone levels, which will be needed to fur­
ther confirm this diagnosis. High levels of aldoste­
rone, accompanied by abnormally low levels of renin, 
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are diagnostic of this disease, but do not determine 
whether such are due to an isolated adenoma of the 
adrenal cortex or to bilateral nodular hyperplasia. 
Visualization of the adrenal glands prior to surgery is 
recommended since patients with bilateral adrenal 
hyperplasia present a more serious problem for 
surgical, as well as subsequent endocrine management, 
and such patients usually respond quite well to 
medical management with spironolactone. 
Pheochromocytoma. Most patients with 
pheochromocytoma will be symptomatic with fluc­
tuating blood pressure due to the intermittent dis­
charge of catecholamines. Headaches, nervousness, 
palpitations, and sweating are the usual symptoms. 
These patients are rarely overweight, and the pres­
ence of obesity would make the diagnosis unlikely. 
Laboratory studies are usually not necessary to ex­
clude this diagnosis, but if suspected, a metanephrine 
screening test of the urine should be obtained. If this 
is positive, free catecholamines can be measured in a 
24-hour urine sample. Drugs and dietary factors, 
which complicate measurement of VMA, make this 
test of limited value. 
Cushing's Disease. The typical Cushingoid fea­
tures, together with evidence of carbohydrate intoler­
ance, make this diagnosis one to be considered, 
though the overwhelming majority of such patients 
suspected on this basis, will turn out not to have the 
disease. Measurement of plasma cortisol on a 7 AM 
specimen, after administration of 1.0 mg dexametha­
sone at bedtime the night before, if supressed below 
normal values, all but excludes completely such a 
diagnosis. 
Coarctation of the Aorta. Simple palpation of the 
pulses in the lower extremities and comparing their 
volume and time of onset with that in the radial or 
carotid pulse is usually all that is necessary to lead 
one to consider the possibility of coarctation. If there 
is a pulse lag and diminished or absent pulses in the 
legs, then the blood pressure should be recorded, if 
possible, in the arm and thigh. Normally, the thigh 
blood pressure exceeds the arm blood pressure and if 
the opposite is evident, then the diagnosis of coarcta­
tion will need to be pursued further. 
"The Pill." The use of oral contraceptives may 
cause reversible hypertension and is probably one of 
the more common causes of curable hypertension 
among the others mentioned, in the average popu­
lation. Discontinuing oral contraceptives will result 
in the return of blood pressure to normal within sev­
eral months. 
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Classification of Hypertensive Patients by Renin 
Assay. Renin is produced and released by the jux­
taglomerular apparatus in the kidney in response to 
the pressure in the afferent arteriole and by the so­
dium level in the macula densa of the kidney. Normal 
physiological factors which lower renal artery pres­
sure cause increased renin release. whereas factors 
which increase renal artery pressure cause a decrease 
in renin levels. Similarly. diminished sodium effect. 
such as seen in salt depletion. results in increased 
renin release. whereas increased sodiurn effect on the 
blood pressure is associated with suppressed renin 
levels (7). The compensatory mechanisms for restora­
tion of normal pressure and sodium effect on the 
blood pressure come about through renin innuence 
on the production of more, or Jess. angiotensin 11. the 
potent vasopressor circulating agent. Angiotensin 11 
further inAuences the release of aldosterone from the 
adrenal cortex which when increased results in in­
creased sodium and Auid retention as a result of its 
effect on the renal tubule (8 ). 
Plasma vein renin assay (PVRA) is actually a 
measurement of the amount of angiotensin I (the 
inactive precursor of angiotensin 11) formed from a 
substrate over a given period of incubation time. Re­
n in levels are expressed as ng/cc/hr of incubation 
and are commercially available by radioimmunoas­
say techniques. Such plasma renin activity is com­
pared with those determined to be within the low. 
normal. or elevated levels for the particular labo­
ratory. Reliable PY RA requires that the sodium-vol­
ume status of the patient not be disrupted by outside 
influences such as diets. and so forth, and most of the 
commonly used hypertensive drugs, as well as oral 
contraceptives, must be omitted temporarily to ob­
tain diagnostic and unprovoked results. Approx­
imately 25% to 30% of patients with essential hyper­
tension will have low renin levels, whereas a 
somewhat smaller number will have high renin levels, 
with a slight majority having normal renin levels (9). 
Determination of renin levels in patients with essen­
tial hypertension has been advanced by some who 
have studies to indicate that renin may be toxic to the 
vascular system and should be treated with renin­
loweri ng drugs ( I 0, 1 1) such as propra nolol or meth­
yldopa. Other studies do not confirm this (9). Others 
have proposed a diagnostic trial of antihypertensive 
drugs with known effect on renin activity, as a better 
approach than using the renin levels per se; that is. 
a propranolol or methyldopa response suggesting 
increased renin hypertension, whereas diuretic re-
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sponsiveness would suggest low or normal renin 
levels. 
Conclusion. The overwhelming majority of hy­
pertensive patients have essential hypertension, 
which is a potent risk factor in producing vascular 
disease. Overall. it must be stated that the differential 
diagnosis of hypertension is a relatively minor factor 
in approaching the tremendous challenge of detecting 
and adequately treating the overwhelming majority 
of patients who are now undetected, untreated, or 
inadequately treated. 
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Practical Office Therapy of Hypertension 
A. JARRELL RAPER, M.D. 
Associate Professor of Medicine, Medical College of Virginia, Health Sciences 
Division of Virginia Commonwealth University, Richmond. Virginia. 
Because of the sheer number of patients and 
because of their location, the community practitioner 
is in a position to deal with the vast majority of 
problems that occur in hypertension. The trend in 
hypertension therapy is toward individualizing the 
work-up of the hypertensive patient, which with 
many patients can be very simple. 
When emphasizing aspects of practical office 
care of the hypertensive, one of the first questions 
that comes to mind is: what exactly is the blood 
pressure? 
There is not any one universally accepted defini­
tion of hypertension. Until such a one is adopted, we 
have put together a Medical College of Virginia defi­
nition, using the opinions of several of us in the De­
partment of Medicine (Fig I). We use the following 
criteria: 
I. A diastolic of 95 mm Hg. Anything greater 
than this is hypertension. 
2. The seated posture. 
3. The diastolic pressure only; not the systolic 
(for reasons which will be discussed later). 
4. Disappearance of all sound (or phase V of 
Korotkoff's sounds). 
Thus, hypertension is defined as any measure­
ment that is above 95 mm Hg diastolic, in the seated 
posture. Sustained hypertension in our definition is 
three such consecutive readings, or three out of four, 
on an outpatient basis. This works out well in a prac­
tical way, because the first reading can be the "screen­
ing" blood pressure, the second one can be obtained 
Presented by Dr. Raper at the 28th Annual Stoneburner Lecture 
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during the first evaluation of the patient, and the 
third one is taken when the lab work has come 
back. and the physician is ready to make a de­
cision about the course of treatment. Transient 
hypertension is hypertension that comes and goes, 
with normal blood pressures in between. 
There are certain simple things that should be 
done, short of long-term therapy, and these will some­
times suffice. For instance, if a patient who is grossly 
obese can be induced to lose 20% or 25% body 
weight, often there will be a drop in the blood pres­
sure. We have had very little success with this, unless 
the patient can be induced to join a group where there 
is high morale and a real motivation toward lowering 
body weight. Such a group is far superior to drug 
therapy. Another problem to be considered when 
dealing with a new hypertensive is the "cultural salt 
eater." There are some groups in the population that 
eat very salty. rich foods as a family and cultural 
tradition. Certain types of dishes extremely rich in 
salt can increase the intake to 15 to 20 gm/day. This 
can usually be discovered just by talking to the 
patient. It is not necessary to collect a 24-hour speci­
men for sodium excretion, though this would be a 
way to document it. Some of these people will have a 
mild drop in blood pressure when they are put on an 
average salt diet. This has been one of the few in­
stances where altering the salt content of the diet has 
seemed useful to us in the management of uncompli­
cated hypertension. Rarely, a patient with severe hy­
pertension can benefit from salt restriction. Some­
times, of course. it is necessary because of renal, 
hepatic, or cardiac disease. 
A few comments about contraceptive pills are in 
order. There is an average increase in the blood pres-
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HYPERTENSION: Seated diastolic blood pressure greater than 95 mm Hg in either arm. Use phase V (disappearance of Korotkolfs 
sounds). if IV and V differ by 4 rnm. record both. 
SUSTAINED HYPERTENSION: Seated blood pressure greater than 95 mm Hg diastolic on three outpatient occasions out of four at 
leasl one week apart. The pressures used may include the "screening" (or initial) pressure. 
TRANSIENT HYPERTENSION: Any seated blood pressure greater than 95 mm Hg diastolic. People with transient hypertension 
should be treated only if appropriate. or scheduled for return appointment for B.P. check in six months. 
TREATABLE HYPERTENSION: That hypertension which in the judgment of the physician carries. untreated. a greater risk than 
that of treatment. Near universal agreement now exists that seated diastolic B.P. grec1ter than 104 mm Hg (sustained) requires 
treatment in males. perhaps females too: and that greater than 95 mm Hg diastolic (sustained) requires treatment if evidence of 
cardiovascular damage is present (Grade II, III. or IV fundi. left ventricular .hypertrophy. evidence of cardiac decompensation. 
evidence of coronary artery disease). Impaired renal function. proteinuria. or hematuria are not ordinarily the result of modest 
elevation of blood pressure. Intermittent hypertension should probably also be treated if there if there is any detectable cardiovascular 
damage reasonably attributable to the blood pressure or if documented acute rises seem dangerous. 
Fig I-Definition of hypertension. as used al MCV /VCU. 
sure of young women when they take these pills, even 
in what we would call the normal population (I). The 
order of this increase is about 14 mm Hg systolic and 
8 to 9 mm Hg diastolic. It is sufficient to elevate the 
blood pressure into what we would call hypertensioil 
in a certain percentage of young women who take 
these drugs. Such patients shou Id be advised to use 
other means of contraception. This is an unusual type 
of hypertension: it builds up slowly in weeks to 
months. and it lasts from four to six months after the 
pill is discontinued. The physician cannot simply 
check the patient in two to three weeks post-pill to see 
if the high blood pressure has gone away. There is a 
subtle biochemical change in the bloodstream, in 
which the substrate for renin is actually increased. 
Renin itself may rise at first, then later fall. Of course, 
some patients are going to have to be treated. and 
then have this treatment withdrawn after four to six 
months to see if the problem has disappeared. 
Another aspect in the care of the hypertensive is 
the "treatment decision." This is the point at which 
the physician has to decide whether or not to put the 
patient on (usually) lifetime therapy. It is an impor­
tant decision because of its implications for the 
patient, having to do with self-image, the expense of 
repeated office visits, and trouble for the doctor. 
Therefore, a decision is best made with all available 
data: several blood pressures, a history, physical ex­
amination, and whatever lab work is appropriate for 
that particular patient. 
Figure 2 shows factors of importance in this deci­
sion. We feel that a patient should be treated on the 
basis of the blood pressure per se if the seated dia­
stolic blood pressure is over I 04 mm Hg. This value is 
from the Veterans Administration Cooperative Study 
(2). We should recognize that their study involved 
middle-aged men only. There were no females. The 
evidence for treatment is not quite as strong for fe­
males, but most authorities in this field feel that 
women ought to be included in this group, and that 
treatment is indicated (on blood pressure alone) 
above 104 mm Hg diastolic pressure. This may 
change as larger and larger populations are studied in 
the future. 
Below I 04 mm Hg but above 95 mm Hg, we feel 
that an individualized decision is best. Various ways 
of arriving at this have been advanced. Some physi-
TREATMENT DECISION 
Worth �arcful consideration. 
a. Risk of hypertensive complications. 
b. Cost and bother of pills and oOice visits: adverse reactions. 
2. Seated diastolic BP > 104 mm Hg (either sex), on three 
successive. or three out of four. office visits. 
J. Seated diastolic BP 95 to 104 mm HG 
PLUS 
a. Detectable CV damage. 
OR 
b. Risk factors: male sex. age under 50. black race. family 
history. high cholesterol. diabetes. cigarenes. all readings 
above 95. 
Fig 2-Factors of importance in deciding whether or not the 
patient needs treatment. 
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cians even have a "point system" that adds up 
"points" for the various factors. Such things consid­
ered are age (young), sex (male), race (black), family 
history (early occurrence of vascular diseases or hy­
pertension), increased cholesterol, and cigarette 
smoking. If cardiovascular damage can be detected 
during evaluation of the patient, the likelihood of 
further damage from hypertension is increased. Such 
damage might show up as retinal findings, on the 
electrocardiogram (left ventricular hypertrophy), and 
so forth. In short, any evidence of cardiovascular 
damage due to hypertension is thought to increase 
the patient's risk for uncontrolled hypertension and 
would be sufficient to put him in a "treatment" cate­
gory, if the diastolic is above 95 mm Hg. 
As to plasma renin, the postulate has been ad­
vanced that "low renin hypertension" carries a low 
risk. A few have even gone so far as to speculate that 
perhaps these patients should not be treated at all. 
We are not using renin for this purpose. The finding 
of "low risk" associated with "low renin hyperten­
sion" has been contradicted in a number of studies. 
and the matter is, frankly, controversial (3). 
The therapeutic aim of office management of 
chronic hypertension is reduction of the blood pres­
sure to normal. This tests the staying power of the 
doctor and patient alike as usually it involves a life­
time of therapy. 
The problem of the "missing" patient (non­
compliance) is a very difficult one and there is no 
ideal answer. We send out a lot of letters (saying. 
"where are you9") and an appointment card request­
ing the patient to come back in. A one-to-one rela­
tionship with the physician helps, and the interest the 
doctor shows in treating the blood pressure, and his 
interest in the patient, is most important. It has also 
been shown that the one-to-one relationship need not 
be with a physician (4). In large complex clinics, 
where there is a shifting physician population, it has 
been shown that a well-trained nurse (or paramedical 
personnel) can take over this role, with the physician 
then supervising the medical decisions to make sure 
that these are appropriate. In most circumstances, 
however, it is the physician who has to build this one­
to-one relationship with the patient. 
The patient ought to know the names of the 
drugs being used for treatment, their chief side ef­
fects, and the bottles ought to be labeled. This pro­
cedure is useful for most patients, although there will 
be some obvious exceptions. In terms of patient edu­
cation, there are recent efforts to produce audiovisual 
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or tape cassette aids for the patient. I have not yet 
heard of one that I thought was good enough for 
general use. Some are under development in the 
American Heart Association and will be available 
through local chapters in late 1975. A physician who 
sees a large number of hypertensive patients may 
want to tape a brief discussion of the condition for 
the benefit of new hypertensives to avoid constant 
repetition. 
A number of drugs are available to treat high 
blood pressure. Figure 3 is an attempt to subdivide 
hypertensives into levels of blood pressure severity, 
and to indicate the initial appropriate therapeutic 
regimen. We have labeled "mildest hypertension" as 
being in the range of 100 mm Hg diastolic. For this, a 
thiazide diuretic is probably the best (5). The thiazide 
diuretic dehydrates the patient very slightly, but the 
blood volume and total body water come back to 
normal after about two weeks. The patient does not 
stay dehydrated, but his blood pressure stays down. 
Fifty mg/day or twice a day or even 25 mg/day in a 
few patients can suffice (hydrochlorothiazide). There 
are some side effects that can be troublesome; hy­
pokalemia, particularly in a patient who is taking 
digitalis. A rise in the serum uric acid may occur. We 
ignore this unless it gets very high or unless a patient 
has a history of gout, in which case it is lowered with 
allopurinol. Impairment of glucose tolerance occurs 
in a certain number of patients. This may be amelio­
rated by correction of hypokalemia. Thiazides do not 
seem to cause diabetes de novo. Other diuretics have 
MILDEST HYPERTENSION: Diastolic 100 mm Hg 
Diuretic-thiazide is bcst-HCT 50 mg/day 
or b.i.d. 
MODERATELY HYPERTENSIVE: Diastolic 110 mm Hg 
Reserpine 0.1 to 0.2 mg/day 
Thiazide daily or b.i.d. 
Add hydralazine 25 to 50 mg t.i.d., if needed 
MODERATELY SEVERE: Diastolic 120 mm Hg 
Methyldopa 250 mg b.i.d. and up 
Thiazide daily or b.i.d. 
Hydralazine 25 to 50 mg t.i.d., if needed 
SEVERELY HYPERTENSIVE: Diastolic 130 mm Hg 
Thiazide daily 
Guanethidinc 25 mg (or much more) q.a.m. 
(titrate individual dose by B.P. response) 
(Later perhaps add hydralazine) 
Fig )-Drugs useful in treatment of several "grades" of hyperten­
sion. 
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hypotensive effects. but they are not as strong as the 
thiazide molecule. It does not matter which thiazide 
is used. There are about 15 of them on the market: it 
is a matter of dosage size. convenience.duration. and 
other factors. We use hydrochlorothiazide at MCV. 
For moderately hypertensive pat1ems (diastolic 
in the range of I I 0). something else is usually used in 
addition to the thiazide. The "something else" until 
recently was reserpine. We have taken all of our 
women hypertensives off reserpine. The reason is that 
several large surveys done in ew York. and repeated 
in London. have shown association between breast 
cancer and reserpine therapy. This is a bombshell: 
nobody expected it. Several people at MCV have 
been over the data and say that the studies are well 
done. We are taking it seriously. but the final resolu­
tion of this problem awaits more data. The public 
health hospitals and VA hospitals have not seen fit to 
interfere with use of reserpine for their hypertensive 
patients. but have contented themselves with sending 
out a letter to all their physicians warning them about 
this data. We use small doses of methyldopa instead 
of the reserpine. 
If something further is needed in addition to the 
small dose of reserpine or a small dose of methyl­
dopa. hydralazine is added. Hydralazine is a very 
useful drug marketed under the name of Apresoline·•. 
It is an old drug and has been around for a long time. 
It fell into disuse because of worry about a lupus 
erythematosus-like syndrome. which was quite 
serious in some patients. Studies have shown. how­
ever. that this will not occur if less than 200 mg/day is 
given to an average-size patient. Our schedule works 
out to a maximum dose of 150 mg/day. We use a lot 
of hydralazine and we have seen very little difficulty 
with it. 
Moderately severe hypertensives. with diastolic 
hypertension around 120. require methyldopa instead 
of the reserpine. The dosage has to be titrated until 
the desired response is achieved. About 3.5 gm/day 
for the average-size patient is the largest effective dos­
age in our experience. There have been some recom­
mendations in the literature for a four-times-a-day 
dosage. which is difficult for the patient to comply 
with. We have come to the conclusion that a twice-a­
day dosage is acceptable. which is important in terms 
of compliance. 
Severely hypertensive patients require our heavy 
artillery. guanethidine, marketed as lsmelin® (6). 
This is an annoying and troublesome drug to deal 
with. It interferes with sympathetic transmission in 
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the periphery and, therefore, interferes with postural 
reflexes. We have a lot of patients walking the tight­
rope between symptomatic postural hypotension 
and control of their blood pressure with guanethi­
dine. The drug takes several days to achieve its full 
effect. once given, and it takes several days to ease off 
once the dosage is decreased. It interferes with sexual 
function in males: this can be a limiting factor. Some 
men simply will not take the drug once they have had 
this experience. A physician can sometimes get by 
with less guanethidine and addition of a somewhat 
similar drug that does not have the same side effects, 
such as methyldopa. The MCV schedule says 25 mg 
"or much more." The dose of guanethidine is the 
level achieved in the individual patient after titration. 
The dosage can be as much as 250 to 300 mg/day in a 
few patients. Hydralazine can be added to this pro­
gram also and will sometimes help in the control 
without adding additional symptoms. Gastrointes­
tinal distress is a problem with guanethidine. It does 
not seem to produce any irreversible reaction in the 
G.I. tract, but it can certainly produce a symptomatic 
diarrhea that is very annoying. Lomotil® (diphenoxy­
late) is useful for this. Guanethidine can also cause 
exercise hypotension, a problem with laborers. We 
try to get by. if we can. without using large doses of 
guanethidine. There are. however. some patients who 
require it. 
Another drug just recently on the market is cloni­
dine or Catapres'-'. This drug has a mechanism of 
action similar to methyldopa, probably a central 
(brain) action that "turns down" the sympathetic sys­
tem so that it is less active. Clonidine is used similarly 
to methyldopa. We have not used much of it at MCV 
because of a pronounced "overshoot" of blood pres­
sure when it is stopped. 
A word about drug combinations. It is obvioui 
that more than one drug is often used. Drug com­
binations are useful and important because they are 
cheaper and because they simplify compliance to ther­
apy. They may present some difficulties, however. A 
well-known triple combination contains reserpine 0.1 
mg. hydralazine 25 mg, and hydrochlorothiazide 15 
mg. If this is given twice a day. an appropriate dose of 
reserpine is being given but not enough hydralazine 
or enough hydrochlorothiazide. If the frequency is 
increased to three times a day. the dosage contains a 
reasonable amount of hydralazine. but still not quite 
enough thiazide and already too much reserpine. If 
the frequency is increased yet to six times a day. 
entirely too much reserpine is being given. Most 
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patients will feel badly if they are taking that much 
reserpine. The hydralazine and hydrochlorothiazide 
are acceptable. The best way to handle combinations 
is to start the patient on individual components, see 
what he needs, and then look up the combinations 
to see if you can switch him to something that is 
cheaper and involves one less pill, in which case it is 
worth doing. 
There are a few patients who are not going to 
respond to standard therapy. A vasodilator of suf­
ficient power would decrease the blood pressure by 
increasing the size of peripheral arteries, and allowing 
the blood to circulate faster (7). When this is done, an 
increase in cardiac output occurs with an annoying 
heavy palpitation and heavy heart beat. In some in­
stances. angina pectoris occurs where it did not exist 
before. (This can be a side effect to hydralazine, for 
instance, in a patient with coronary disease). Such a 
vasodilator may also cause systemic edema, in some 
instances even heart failure, and weight gain. These 
undesirable effects can be blocked. Propranolol. (ln­
deral") will block the tachycardia. A diuretic (thiaz­
ide or furosemide) will prevent the weight gain and 
edema. This is called "triple therapy." Vasodilators 
that are more powerful than hydralazine will come on 
the market within a year or so. allowing better use of 
this triple therapy. The name of one is minoxidil. 
Propranolol must be used cautiously as it does inter­
fere with stroke volume, and it presents a significant 
danger to people with heart disease, particularly 
heart disease that has been of sufficient magnitude to 
have ever caused heart failure. This is regarded as a 
contraindication under most circumstances. Asthma 
is also a contraindication. We give propranolol in 
such a manner as to not drive the heart rate down too 
low. We like to have the heart rate remain at 60 or 
above, seated. 
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In summary, in office management of hyperten­
sion, patient education is very important; patient mo­
tivation and a strong doctor-patient relationship are 
needed. The interest and enthusiasm of the physician 
in treating blood pressure will often be the determin­
ing factor in whether or not the patient complies. 
Very simple therapy suffices for most patients. Con­
trol is possible even in most severe cases, but with 
these, considerable individualization will be needed 
and frequent office visits. 
Figun:s 1 and 2 arc reproduced with permission from the 
Virginia Medical Mo111hly ( 101:942-947, 1974). 
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Some Practical Thoughts on Medical 
Malpractice 
ROBERT L. HARRIS, J.D. 
Member of the firm of Harris, Tuck. Freasier and Johnson. Richmond. Virginia 
Today more malpractice suits are being filed 
than ever before. Not only are more suits being filed 
but the amount of settlements and verdicts has signif­
icantly increased. Perhaps one of the primary reasons 
for this phenomenon is the consumerists movements. 
Obviously, the more consumer groups advocate con­
sumer protection. and the more that juries render 
favorable verdicts, the better educated and aware of 
verdicts the consumer becomes. The result of this is 
that people become more litigation conscious. In 
Virginia, medical malpractice litigation appears to 
be just beginning to flourish in relation to other 
large urban areas in the North and Far West. 
Notwithstanding this, malpractice litigation in Vir­
ginia is increasing rapidly. For example, over the past 
twenty years the number of medical malpractice 
claims in Virginia has increased from approximately 
47 in 1955' to 272 so far in 19752 , which represents an 
increase of almost 600%. Concurrently, the average 
cost of concluding a medical malpractice claim has 
increased from approximately $4,900 in 1969, to 
$10,600 in 19743 , representi!1g over a 100% increase 
111 the past live years. 
In order to make this presentation as practical as 
Adapted from a presentation made by Mr. Harris at the 28th 
Annual Stoneburner Lecture Series, 10 April. 1975. al the 
Medical College of Virginia. Richmond. 
'Shepherd, The Law of Medical Ma/practice in Virginia, 21 
w,s11. & LEF L. Rev. 212. 213. n.4 (1964). 
2 These slatistics were furnished to the writer by the St. Paul 
I nsurancc Company which insures 85% to 90C:�, of thc practicing 
physicians in Virginia, and only represents the claims against that 
company. At the present time. the State Burc�tu of Insurance is 
compiling dat:.1, but these statistil.:s arc not currently available. 
3 These statistics were furnished to the writer by the Sl. Paul 
lnsurancc Comrany. 
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possible. I arr, going to assume that none of you have 
been a defendant in a malpractice claim and that you 
know nothing about the Jaw of medical malpractice. 
The problem is real and must be faced. Senator 
Abraham Ribicoff in 1969 had the Subcommittee 
on Executive Reorganization investigate the medical 
malpractice problem.• One conclusion reached by 
the subcommittee in its report is that most claims are 
justifiable: therefore, I will focus my attention 
primarily on two questions. First, assuming that 
there is a bona fide claim, what can a physician do to 
reduce the insurance company's cost, thereby reducing 
his insurance premium9 Second, what can a doctor 
do to attempt to avoid a malpractice claim9 Before 
considering these questions, I feel that it would be 
helpful to briefly discuss the Jaw of medical mal­
practice, so that a physician will know what the Jaw 
expects of him. 
The Law of Medical Malpractice. The Jaw of 
medical malpractice is simply another form of what 
the Jaw classifies as a tort. Very simply, a tort is a 
private or civil wrong or injury.• For a tort to exist, 
the following three elements must be present. 
I. There must be a legal duty owing from the 
defendant to the plaintiff. 
2. The defendant must fail to discharge this 
duty. 
3. As a proximate result of the breach of this 
duty the plaintiff must suffer some harm.' 
4 SUBCOMMITTEE ON EXECUTIVE REORGANIZATION, 91st 
CuNG., 1st S1:ss .. MEDIC't\L MALPRACTICE: THE PATIENT VERSUS 
TIIE P111·s1C'IAN (Comm. Print 1969). 
'Id. at 1. 
'BLACK'S LAW DIC'TIONAKI' 1660 (Rev. 4th Ed. 1968). 
'Id. 
MCV QUARTERLY 11(4): 164-169, 1975 
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Therefore, the logical starting point is to examine the 
legal duty a physician owes to his patient. 
A physiciun is nol required to exercise the highest degree 
of skill und diligence possible in the treatment of an 
injury. unless he has by some special contract agreed to 
do so. In the absc_nce of such special contract. he is only 
required to exercise such rcasonublc and ordinury skill 
and diligence as arc ordin:.irily exercised hy the uvcragc 
of the memhcrs of the profession in good standing in 
similar localities and in 1he same general line of practice 
with regard being had to the state of medical science at 
the timc.11 
This standard does not make the doctor an insurer or 
guarantor of the results.• in the absence of promis­
ing a certain result such as by saying: "I can take care 
of that and you will have no problem at all." Ob­
viously, a prudent physician would not do this be­
cause sometimes favorable results do not always fol­
low treatment, even without fault on the part of the 
physician. 
Within this standard are various duties which 
a physician must discharge. A physician is not under 
a legal obligation to exercise the highest degree of 
care. All that is required is that he exercise that de­
gree of care, skill. or knowledge offered by the average 
reputable physician.'0 This standard is also relative 
to several other considerations. The law does not 
test a physician by the standard of other physicians 
who are not in the same practice or specialty. 
Therefore, a general practitioner is not held to the 
same standard as a specialist. A specialist is re­
quired to have and exercise that degree of skill and 
knowledge which is ordinarily possessed by other 
physicians in that specialty." Also. in certain areas 
of medicine there may be two theories or schools for 
the treatment of a particular injury or disease. If the 
physician aspires to one particular school. he must 
measure up to the proper standard of practice for 
that school." The physician's standard of care is 
also relative to the locality in which he practices. For 
example, a physician in a logging camp in western 
Virginia would not be expected to exercise the same 
professional knowledge and skill as a professor at the 
Medical College of Virginia. What might be malprac­
tice at the Medical College of Virginia might be ac-
'Alexander v. Hill. 174 Va. 248. 252. 6 S.E.2d 661. 663 ( 1940) 
'Ropp v. Stevens. 155 Va. 304. 308. 154 S.E. 553, 554 ( 1930). 
io Id. 
"Fox v. Mason. 139 Va. 667,670, 124 S.E. 405. 406 (1924). 
"Reed v. Church. 175 Va. 284, 8 S.E.2d 285 I 1940). 
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ceptable medical care at the logging camp." Fi­
nally, the law imposes on the physician a duty to keep 
reasonably abreast of the state of medical science at 
any given time." Procedures and techniques used 
three years ago, today might constitute medical mal­
practice if used. 
The final element in establishing a prima facie 
case of 111edical 111alpractice is causation. The in­
jury or har111 which the patient complains of must 
have been proximately caused by the physician's 
breach of one of the above duties. This requires the 
patient/plaintiff to prove a causal connection be­
tween the alleged negligence of the physician and the 
resulting injury. The test actually encompasses two 
elements. First, the "but for" test is used which estab­
lishes a logical causal connection. But for what the 
physician did. the injury would not have occurred. In 
addition. the law requires in order to establish prox­
imate or legal causation. that the resulting harm 
must have been reasonably foreseeable. 
From what has been said. it is easy to under­
stand why the law as a general rule requires another 
physician to testify. This is really the only way that a 
Court can determine what standard to apply. There 
is. however, a major exception to this general rule. 
This is the doctrine of res ipso loquitur. Res ipso 
loquitur 111eans very si111ply that "the thing speaks for 
itself."" For this doctrine to be applicable it must 
be shown that the means or instrumentality which 
caused the injury was in the exclusive possession and 
control of the physician charged with negligence; that 
the physician has or should have had exclusive 
knowledge of the manner in which the in­
strumentality was used: and that the injury would 
not ordinarily occur in the absence of the means or 
instrumentality being used improperly. 1• The tra­
ditional case in which this doctrine has been applied 
is one in which the physician inadvertently leaves a 
laparotomy sponge, forceps, or surgical pad in the 
patient." 
Assuming that all of the ele111ents exist for a 
medical malpractice claim. the Statute of Limitations 
tn Virginia for maintaining a clai111 is two years," 
"Fox v. Mason. 139 Va. 667. 671. 124 S.E. 405. 406 (1924). 
" Recd v. Church. 175 Va. 284, 293. 8. S. E.2d 285. 288 ( 1940). 
"81 Ac,·, LAW Dw11os,,KY 1470 (Rev. 4th Ed. 1968). 
"Easterling v. Walton. 208 Va. 214, 216-17. 156 S.E.2d 787. 
789-80 I 1967) 
"See. e.g. Easterling v. Walton. 208 Va. 214. 156 S.E.2d 787 
I 1967) 
"VA. (01>1· i\r<s. *8-24 (Cum. Supp. 1975). 
166 
if there has been no fraud or concealment on the part 
of the physician to prevent the patient from 
discovering the injury." In certain cases the injury 
may not manifest itself until some time after the 
operation or treatment, which raises the question of 
when the Statute of Limitations begins to run: From 
the time of the treatment or operation, or from the 
time that the injury is discovered? Some states have 
taken the position that the Statute of Limitations 
does not begin to run until the injury is discovered,2° 
but Virginia holds that it begins at the time of the 
wrong and not upon discovery of the injury." 
One final consideration before leaving this 
brief discussion of the Jaw of medical malpractice is 
the so-called "Good Samaritan Rule." Virginia has 
passed the following statute which protects a doctor 
who renders assistance in an emergency situation. 
� 54-276.9 Persons rendering emergency care exempl 
from liabilily. 
(a) Any person who. in good faith. renders emergency 
care or assistance, without compensation. to any injured 
person at the scene of an accident, fire. or any life­
threatening emergency, or en route therefrom to any 
hospital. medical clinic or doctor's office. shall not be 
liable for any civil damages for acts or omissions result· 
ing from the rendering of such care or assistance. 
(b) Any emergency medical care attendant or tech­
nician possessing a valid certificate issued by authority 
of the State Board of Health who in good faith renders 
emergency care or assistance, without compensation, to 
any injured or ill person, whether at the scene of an 
accident. fire or any other place. or while transporting 
such injured or ill person to, from or between any hospi­
tal. medical facility. medical clinic. doctor's office or 
other similar or related medical facility, shall not be 
liable for any civil damages for acts or omissions result· 
ing from the rendering of such emergency care. treat­
ment or assistance. 
(c) Any person having attended and successfully com­
pleted a course in cardiopulmonary resuscitation, which 
has been approved by the Board of Health, who in good 
faith ;Jlld without compensation renders or administers 
emergency cardiopulmonary resuscitation, cardiac defi­
brillation or other emergency life-sustaining or resus­
citative treatments or procedures which have been ap­
proved by the State Board of Health to any sick or 
injured person, whether at the scene of a fire, an accident 
or any other place. or while transporting such person to 
or from any hospital, clinic. doctor's office or other 
medical facility, shall be deemed qualified to administer 
"VA. COl>k ANN. §8-33 (Rep. Vol. 1957). 
"See, e.g. Morgan v. Grace Hospital, Inc .. 149 W. Va. 783, 
144 S.E.2d 156 (1965). 
"Hawks v. DeHart. Adm'x, 206 Va. 810. 146 S.E.2d 187 
(1966). 
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such emergency treatments and procedures: and such 
individual shall not be liable for acts or omissions result­
ing from the rendering of such emergency resuscitative 
treatments or procedures. 
(d) othing contained in this section shall be con-
strued to provide immunity from liability arising out of 
the operation of a motor vehicle.22 
With a basic understanding of the Jaw of medical 
malpractice in mind, 1 will offer suggestions which a 
physician may follow in order to prevent a 
malpractice claim, or if suit is filed or a claim made, 
how the physician can reduce the cost to the 
insurance company, and thereby reduce insurance 
premiums. 
Preventing a Medical Malpractice Claim. Vari­
ous authors and surveys recognize that a decline in 
the personal physician-patient relationship, Jack of 
rapport, and Jack of sympathy are significant contrib­
uting factors in explaining the increase in medical 
malpractice cases." While the obvious cause is the 
fact that today's society has an abundance of patients 
and a shortage of physicians, the number of suits 
filed increases, notwithstanding fault. Crawford 
Morris, a Cleveland attorney who has defended 
physicians and hospitals in medical malpractice 
litigation for many years, wrote the following to the 
Subcommittee on Executive Reorganization. 
It is common knowledge today that almost all doctors 
are making enormous amounts of money. refuse to 
make house calls. play golf on Wednesdays, drive expen­
sive cars, own yachts, hunting lodges and apartment 
houses. 
The doctor's image is sadly tarnished. 
Once thought of as "the old country doctor driving 
through the rain all night to sit beside a sick patient," 
they are now thought of as "supersuccessful business­
men." This. perhaps subconscious. attitude makes 
patients more willing to sue their doctors and makes 
patients on juries more willing to return a verdict and 
one of considerable size against doctors. 114 
My parents never would have considered suing 
their doctor. because he was a friend who they saw at 
"VA. Col>E ANN. §54-276.9 (Cum Supp. 1975). 
23 SUBCOMMITTEE ON EXECUTIVE REORGANIZATION 91st 
CoNG., 1st SEss .. MEDICAL MALPRACTICE: THE PATIENT VERSUS 
THE P1-t\'StctAN 3-4 (Comm. Print 1969): U. S. News & World 
Report. Jan. 20, 1975, p.54: U.S. News & World Report, June 16, 
1975. p.50-51. 
:u SUBCOMMITTEE ON EXECUTIVE REORGANIZATION, 91st 
CONG., 1st SESS .. MEDICAL MALPRACTICE: THE PATIENT VERSUS 
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church, at the movies, or at a picnic. Today, we live 
in an urban society and doctors are simply too busy 
to spend the time with patients to become their 
"friends." If a physician will recognize this situation 
and accept it from the outset, I believe certain steps 
can be taken which will perhaps help remedy it. 
On numerous occasions I have had the following 
stereotype of doctors presented to me by clients and 
acquaintances. Most of the following comments are 
not based on my own experience and obviously are 
not applicable to every doctor. First, when the 
patient goes to a doctor. he or she finds a receptionist 
who is extremely busy and has no time to give the 
patient her personal attention. The patient waits 
sometimes an hour or more past the appointment 
time and is then ushered into a small examining room 
where an assistant comes in and takes the patient's 
temperature and blood pressure. These people do not 
really see the patient as a person. Finally, the doctor 
comes in. The doctor may have twenty patients 
scheduled for that hour and can afford to spend only 
from three to five minutes with the patient. How can 
one expect such a patient to feel that he or she should 
refrain from suing that doctor if an unexpected injury 
results from the treatment. This is often the patients' 
view, and much of this feeling is caused by the tre­
mendous demand placed on that physician's time. I 
submit, however, that if the physician would pat the 
patient on the hand and take just a few minutes to 
explain the situation in language that can be under­
stood, perhaps 50% or more of the medical 
malpractic_e claims would not be filed. Patients do not 
sue doctors for whom they have a warm feeling, 
unless of course, it is an obvious case of negligence. 
Another thing a physician should always do is 
keep detailed, legible, and dated notes. These are 
more helpful to the insurance company than anything 
else, and this is particularly true in cases involving 
informed consent. Informed consent means more 
than just telling the patient that there is a possibility 
of complications. The physician is under a legal duty 
to disclose to the patient risks incident to medical 
diagnosis and treatment. A physician who fails to 
make such disclosure may be legally liable for adverse 
consequences even though the physician was not neg­
ligent in his treatment. 26 The rationale behind this 
rule is that every adult of sound mind has the legal 
choice to determine what shall be done with his or 
her own body. This requires that the patient consent 
"Dietze v. King. 184 F. Supp 944 (E.D. Va. 1960). 
167 
to an operation or treatment, and for the consent 
to be meaningful, it must be intelligent in the sense 
that the patient is a ware of all pertinent facts. 
A good example of an informed consent case is 
the Texas case of Wilson v. Sco11.2• In this case, the 
patient had diminished hearing in one e�.r and the 
doctor decided that a stapedectomy would probably 
improve his hearing. According to the doctor's testi­
mony. the patient was informed that there was a 90% 
chance for hearing improvement and a 10% chance 
that hearing would not improve. However, the 
doctor failed to inform the patient that there was a 
1% chance of hearing loss. As a result of the 
operation. the patient lost all hearing. experienced 
vertigo. instability, and tinnitus. On the basis of ex­
pert testimony, the Court found that it was standard 
practice to inform the patient that there was a 1% 
chance of hearing loss and accordingly rendered a 
verdict in favor of the patient. Even though there was 
no evidence that the doctor was negligent in the per­
formance of the stapedectomy. the patient. if he had 
been advised of this possibility, might have decided 
that he would prefer to have diminished hearing 
rather than take a chance on an operation which 
could result in a complete loss of hearing. 
This appears to be the type of case which is 
presenting itself more frequently today than any 
other. In order to prevent this. the physician should 
not only inform the patient of possible adverse con­
sequences. but also note in the medical records that 
the patient has been so informed. If the physician 
does not put this in the medical records, then it 
becomes the physician's word against the patient's. 
Many physicians say that they informed the patient 
in a particular case because they always inform their 
patients. It is submitted that doctors are extremely 
busy and it is not impossible for them to forget to 
inform the patient in such a case, because at the time 
they were perhaps interrupted or thought they had 
told the patient the last time they saw him or her. 
For the above reasons, it is submitted that if the 
doctor would prepare a written form advising the 
patient about the operation or treatment and have 
the patient read and sign it, three goals would be 
accomplished. First, if the patient says that he or she 
was not informed of this, or that, the doctor can go 
back to the records, pull the consent form, and see 
exactly what the patient was informed of. Second. 
such a procedure will require the doctor to think 
"412 S.W.2d 299 (Tex. 1967). 
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about what the adverse consequences of an operation 
are rather than inform the patient somewhat rotely. 
Finally. if a form is used prior to every operation, 
it will prevent the doctor from forgetting for some 
reason or another to inform the patient. 
Below are some of the basic facts that should be 
included in the consent form and presented to the 
patient prior to an operation. This list is not intended 
to be exhaustive and additional information may be 
deemed necessary under certain circumstances. 
I. Have the patient authorize the performance 
of the operation. 
2. Inform the patient of the nature of the pro­
cedure necessary to treat him. 
3. Inform the patient of the risks associated with 
the particular operation. 
4. Inform the patient of the consequences which 
are normal in the procedure. 
5. Inform the patient of the risks inherent in the 
performance of any surgery. 
6. Inform the patient of reasonable alternative 
treatment. if it exists. 
One obvious question a physician will ask is. do 
I have to tell the patient of every conceivable adverse 
consequence? The answer is no. because in order for 
the doctor to be liable, he must have fallen below the 
standard of the reasonably prudent physician. One 
author has suggested the following four factors for 
the physician to consider in determining what risks he 
should inform the patient of:27 
I. The nature or degree of the risks, harm, or 
adverse result: 
2. The frequency or percentage of cases that 
such risk, harm, or adverse result occurs: 
3. The probable effect of the procedure or treat­
ment on the patient's health or well being: 
4. The probable effect of disclosure of the risks 
on the patient's mental health or well being. 
The Anatomy of a Medical Malpractice Case. If 
the foregoing preventive measures fail, there are still 
certain others which can be taken. Therefore, I am 
going through the anatomy of a medical malpractice 
claim, step by step. and explain what you as doctors 
can do for self-protection and also save the insurance 
premium dollar. To better understand how some of 
these suggestions can save the insurance premium 
dollar, it would be helpful to see where your pre­
mium dollar goes. For every dollar spent for insurance. 
approximately 30% goes to the injured patient; ap­
proximately 15% goes to the plaintiff's attorney; and 
"11 HousroN l. R1-v. 1075, 1076,(1974). 
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the balance, approximately 55%, goes to the defense 
attorney and defense investigation costs.28 It is 
obvious that if a claim is concluded at an early 
date, much of the defense costs can be eliminated. 
If the physician has an idea that a claim is going 
to be made, he should notify his insurance carrier as 
soon as possible. Upon notification an adjuster can 
go out and talk to the claimant right away and per­
haps conclude the matter promptly, and prior to an 
attorney becoming involved. This would avoid much 
of the defense and litigation expense, consequently 
lowering the insurance premium. I know that most 
professionals. myself included, are very reluctant to 
admit error, but by the same token "stone walling" is 
not the answer. If a patient has a legitimate claim, it is 
to the physician's advantage, monetarily as well as 
emotionally. to conclude the matter as expeditiously 
as possible. If the claim is not valid. it still cannot 
be ignored. It is the insurance company's respon­
sibility to investigate and dispose of the claim. They 
are trained in these areas and are not going to settle 
a claim that is not valid, or pay any more than the 
claim is worth. 
If the claim cannot be settled initially, let me 
explain what an experienced, competent attorney will 
do when a client comes in. One article analyzed 
what it cost for an attorney to handle a medical 
malpractice case.29 This article used metropolitan 
New York as its setting. The result was that for an 
attorney to net $30,000 per year, he must produce $62 
per billable hour at a minimum. Further analysis 
revealed that the average malpractice case required 
the attorney to spend 67 hours prior to trial. If this is 
computed, it amounts to over $4,000 of the attorney's 
time. It should, therefore, be obvious that it would be 
economic suicide for an attorney to take a meritless 
malpractice case. If, however, the case has merit and 
the injury is considerable, the lawyer has an ethical 
and moral responsibility to prosecute the claim, just 
as a doctor has to treat the patient who is sick or 
injured. 
Finally, there is the case with marginal liability, 
and the harm is not great. A lawyer will evaluate the 
28 These statistics were rurnished the writer by St. Paul Insur­
ance Company. See also SuncOMMITTEE ON EXECUTIVE REORGANI­
ZATION, 91st CONG .. Isl SEss .. MEDICAL MALPRACTICE: Tm 
l'ATll,NT V1-.R�us TIii' l'IIYSIC'IAN IO(Comm. Print 1969). While it is 
true that most medical malpractice cases arc handled on a 33 1/J% 
contingent basis. altorncys do not become involved in all claims. 
:w Shaync. AferitleJJ 1\1alprac1ice Cases: A Fragile Dilemma. in 
Mw1c,\I. M,\l.l'RACTIC!, 309 (Practicing Luw Institute 1975) (Re­
printed with permission from Trial. May-June 1975). 
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case and the physician involved. If the lawyer knows 
that the doctor has done everything possible for the 
patient and has tried to keep a good rapport with the 
legal profession, he will probably discourage the case. 
Plaintiff's attorneys who handle automobile liability 
cases have considerable contact with doctors. Occa­
sionally, when these attorneys try to get medical re­
ports from doctors they have to beg for them. Also, 
when some doctors write a report, they attempt to 
minimize the patient's injury for some reason, even 
when the injury is legitimate. Another situation 
which arises is where the attorney needs the doctor to 
testify in an automobile liability case. The attorney 
calls the physician for a pre-trial interview to explain 
what questions will be asked from both sides. The 
appointment may be arranged for 4:00 PM, and the 
doctor finally may see him at 7:00 l'M. If an attorney 
has experienced this situation with the doctor. he 
is very unlikely to discourage litigation in a marginal 
medical malpractice case. I submit that if doctors 
would treat the attorneys the way they want to be 
treated, the attorneys would inevitably discourage a 
marginal medical malpractice case. 
Once the attorney determines that the patient's 
claim is legitimate, he will file a Motion for J udg­
ment.'0 In this the attorney will put every possible 
basis for a malpractice action he hopes to prove. 
When the physician is served with this, he will think, 
"I sound like the worst person in the world." Also, 
the attorney will sue for the upper limits which he 
hopes to recover. If you are served with the paper, 
do not get upset or attempt to ignore it. You should 
go immediately to the insurance company so that 
they can start working on the case. Perhaps when 
they investigate the case, they can bring it to a 
conclusion even before the responsive pleadings are 
filed. If they can, it will save a lot of the defense 
dollars and also save you a lot of mental anguish. 
If it cannot be settled at this point, the insurance 
company's lawyer will file responsive pleadings, and 
the issues will be joined, and the case matured. The 
next step is the discovery process. This is where your 
medical records become invaluable. Often lawyers 
would not file a lawsuit if they saw the medical re­
cords and had a chance to analyze them. If. however, 
the medical records are not legible or do not exist, 
these facts can be used against you. 
At this stage of the litigation, the plaintiff's at­
torney will probably subpoena your records, file in-
30 In Virginia a lawsuil is in1Liatcd by liling a Motion for 
Judgment. SUP. CT. <H VA. R. J:J. In the federal courts and in 
other stale courts it may be called a complaint. 
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terrogatories, and take depositions. Interrogatories 
are written questions which must be answered under 
oath. Take your time with your attorney and give him 
complete and accurate answers. Next, depositions, 
which are oral questions under oath before a court 
reporter, will probably be taken. I recommend that 
you take the time to appear, even if you are not going 
to be questioned. The reason for this is that if a 
witness is inclined to stretch the truth, he or she will 
be less likely to do so if you are present. If you are 
questioned, give complete and accurate answers, be­
cause you are bound by these at trial. Obviously, if 
there are any inconsistencies, the other attorney will 
capitalize on them. 
After discovery is completed by both sides, an 
experienced attorney is usually able to anticipate 
what result will be obtained at trial. If the patient's 
attorney determines at this point that he cannot 
prove the case, he will usually non-suit or dismiss the 
case. On the other hand, if the doctor's lawyer thinks 
that the case can be proved, he owes it to the doctor 
to approach the plaintiff's attorney with a settlement 
offer. Again, if the case is settled at this stage, a lot 
of the premium dollar can be saved. 
If no settlement or agreement is made, the next 
step is the trial. You want to appear to the jury as the 
nicest fellow in the world and that you could not do 
anything except serve mankind. You want to appear 
friendly and have a pleasant expression on your face. 
If someone gets on the witness stand and begins to 
stretch the truth, or says something that you do not 
agree with, do not start grimacing, because the jury 
might think that you are bitter and perhaps punish 
you for that. When you testify, the key point is for 
you to have read the medical records and know 
exactly what is in them. When answering questions, 
face the jury. They are the ones you have to convince. 
Look at the jury and be candid, but whatever you 
do, do not get mad. Sometimes, the other attorney 
will use this as a trial tactic so that you cannot think 
properly and as a result the jury will be unimpressed 
with your testimony. Therefore, remain calm and 
think before you answer his questions. 
The foregoing is not intended to be a 
comprehensive examination of the medical malprac­
tice crisis. It is submitted however, that if some of the 
suggestions herein are followed, many of the poten­
tial medical malpractice claims would not be filed, or 
if filed, terminated at an early date, thereby saving the 
medical malpractice insurance carriers substantial 
sums, and consequently reduce the premiums for 
physicians. 
Asthma in Adults 
JAMES P. BAKER, M.D. 
Pulmonary Division, Eas1ern Virginia Medical School, Norfolk General Hospi1al, 
Norfolk, Virginia 
Asthma, or acute reversible obstructive airways 
disease (ROAD), is a major respiratory disease af­
fecting approximately eight million people in the 
United States. The disease is characterized by attacks 
of wheezing dyspnea with coughing and sputum pro­
duction. Although most adult patients who have the 
disease demonstrate either bronchospastic episodes 
during childhood or will have repeated episodes of 
respiratory infection, upper and lower or both during 
early years, some patients do begin only in later life, 
that is, adult onset asthma. All of these patients usu­
ally have no symptoms or signs during interval peri­
ods, but with proper stimuli will demonstrate airways 
obstruction. 
The pathogenesis and pathology of asthma are 
located in the airways where there is bronchospasm 
from contraction of the circumairway smooth 
muscle, m ucosal edema, and excessive 111 ucous pro­
duction, all leading to narrowing of the airway lu­
men. These processes are initiated by the release of 
chemical medicators from pulmonary mast cells by a 
variety of stimuli. The abnormal response of the asth­
matic bronchus may be caused by an immune reac­
tion involving lgE, by infection, by certain physical 
factors including exercise and cold temperature, as 
well as by a combination of these factors and prob­
ably other unknown factors. Patients with asthma 
respond to minimal stimuli with increase in airways 
resistance indicating the presence of increased airway 
tone or ease of provocation-"twitchy airways." This 
is indicated by the smaller dose of known airway 
Presented hy Dr. Baker at the 28th Annual Stoneburner Lec­
ture Series, 11 April. 1975. at the Medical College of Virginia, 
Richmond. 
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constrictors necessary to produce bronchoconstric­
tion in an asthmatic than in a normal person. This 
has led to the theory of partial beta blockade. The 
sympathetic beta two receptors located in the air­
ways are bronchodilating. Inhibition or blockade 
of these receptors results in bronchoconstriction, thus 
suggesting a partial beta blockade in patients with 
asthma. Alpha sympathetic stimulation also leads to 
bronchoconstriction. This knowledge has led to the 
better understanding of the biochemical mechanisms 
of asthma and to drug therapy. Superficially, 
bronchodilation is medicated primarily by increases 
in 3, 5 cyclic AMP. Cyclic AMP production is 
increased by beta agonists, for example, ephedrine, 
isoproterenol, isoetharine, and others. Its breakdown 
is inhibited by methylxanthines, for example, ami­
nophylline. Therefore, it is very rational to treat asth­
matics with both of these classes of drugs at the 
same time (1-4). 
The diagnosis of ROAD is not difficult in the 
usual case. However, particularly in older adults, dif­
ficulty in separating other chronic airways disease, 
especially chronic bronchitis, becomes a problem. 
These two conditions frequently occur together and 
should be separated, according to the purist. From a 
practical therapeutic standpoint, it makes little differ­
ence, except from a prognostic standpoint, since 
chronic bronchitis tends to be a progressive disease 
and asthma may not be. 
The management of ROAD can be separated 
into three phases: I) Outpatient, 2) Emergency Room, 
and 3) Inpatient. The objective of therapy should be 
to avoid. if at all possible. phases two and three. 
Outpatient management should include a dili­
gent search for inciting causes of episodes, 
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particularly those avoidable irritants which must 
be isolated and removed from the patient's en­
vironment. This must include a thorough history to 
evaluate the problems of allergy, for example. pre­
vious history of allergic reactions. eczema as a child. 
recurring rhinitis, hayfever, and other factors. On 
physical examination. the presence of congested, 
bluish, nasal mucous membranes or nasal polyps 
suggests allergy. Eosinophilia in nasal or sputum 
smears or peripheral blood smears, additionally. 
suggests allergy and should be evaluated in all 
patients with ROAD. Since many parasitic diseases 
will have pulmonary involvement, the stools of 
patients with peripheral eosinophilia should be eval­
uated for ova and parasites. Most people spend more 
time in their bedroom than in any other room, thus 
attempts should be made to keep this room as dust­
and antigen-free as possible. Therefore, nonallergic 
bed covers and pillows should be used. overstuffed 
furniture, wool rugs, and draperies should be re­
moved. The room should be cleaned in the morning 
to allow dust to settle before night. No animals 
should be allowed in the bedroom. I believe that all 
patients who have a suggestion of allergy should be 
evaluated by an allergist and desensitized if indicated. 
The drug therapy of ROAD should include both 
sympathomimetics, (epinephrine, ephedrine, terbuta­
line, metaproterenol, and others) plus xanthines 
(aminophylline) for the above mentioned reasons. 
Depending upon the severity of the difficulty. the 
dosage of these drugs will need to be varied. Some 
patients will require drugs intermittently, some con­
tinuously. Since much of the problem is caused by 
excessive mucous plugging of airways (7), and 
antihistamines have a drying effect on mucous, ten­
ding to make its removal more difficult, I prefer not 
to use these drugs. Instead, these patients should be 
encouraged to force hydrate themselves to keep secre­
tions in as loose a state as possible. The use of anti­
biotics is predicated on the presence of infection 
which is best assessed by evaluation of the sputum, 
both in wet preparation and gram stains, to look for 
polys and pathogenic bacteria as well as eosinophils, 
Charcot-Leyden crystals, and Curschmann's spirals. 
Adrenal steroids should be used as the last drug when 
other drugs have failed or in patients who have been 
known to require steroids previously. Another drug 
which has outpatient application is cromolyn so­
dium. This drug has no effect in the acute attack and 
should be used only to prevent attacks. It should be 
tried in patients who have frequent bronchospastic 
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episodes or who require continuous steroids to avoid 
attacks. It must be administered four times daily 
and should be given for several weeks to assess its 
therapeutic value. The combination of the above 
modalities should be adequate to control 80% to 90% 
of all patients with ROAD. 
Most patients who arrive in the Emergency 
Room because the above regimen has failed or be­
cause they have not had proper medical supervision 
will respond to parenteral bronchodilators. However, 
arterial blood gases should be measured to evaluate 
the need for oxygen therapy. Eighty percent or more 
of these patients will have mild hypoxemia and will 
be hyperventilating, (low PaCO,) (5). If the pCO, is 
normal or elevated, this indicates a more severe state 
and such an individual should be considered under 
phase three (6 ). Either subcutaneous epinephrine 
0.3 cc, I: I 000 aqueous epinephrine or terbutaline 
0.25 mg should be given initially and may be repeated 
in 15 to 30 minutes if needed. Obviously, patients 
with cardiac disease (arrhythmia, angina, hyperten­
sion. and others) are at great risk under these condi­
tions. particularly if very hypoxemic, and must be 
monitored carefully. If this is ineffective, intravenous 
aminophylline should be used, 5 to 6 mg/kg body 
weight, no more rapidly than 50 mg/min ( 10). 
Aerosolized sympathomimetics may be used 
also. or instead of parenteral drug. Again. the car­
diac rate, rhythm, and blood pressure must be mon­
itored since there is a significant systemic effect from 
most of these drugs. 
Most of these patients will be quite anxious and 
the temptation to sedate them is great. They are 
anxious because they are hypoxemic and dyspneic. 
Additionally, most bronchodilators have central ef­
fects which are stimulatory, increasing anxiety. Al­
though some patients can trigger bronchospastic epi­
sodes by anxiety, the use of tranquilizers or sedatives 
is exceedingly dangerous, thus these drugs should not 
be used. Patients with ROAD do not thrive in the 
average emergency room environment. They should 
be kept in a quiet area under constant supervision 
and frequently reassured that they are receiving ade­
quate care. If this, plus the above therapy is 
administered, most of these patients will not require 
admission. Several series have demonstrated that 
only 2% to 5% of all patients will require admission. 
The inpatient management of ROAD, phase 
three, covers only a very small percentage of the 
total population of patients at risk; however, if im­
properly treated during this phase, the mortality is 
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significant. The question is frequently asked as to 
which patients should be admitted. The following 
guidelines are useful: 
I. All patients with high normal or elevated 
PaCO,'s or low pH's, that is, less than 7.30, 
need admission. 
2. Patients with forced expiratory volume in one 
second (FEY,) of less than 0.5 liters. FEV,'s 
are sometimes difficult to measure and equip­
ment is not always readily available, there­
fore, alternate mechanisms to assess function 
are needed. McFadden (9) demonstrated that 
intercostal retraction related well to severe 
mechanical obstruction and usually dis­
appeared with FEV,'s greater than one liter. 
Rebuck (8) has shown that pulsus para­
doxicus of greater than 10 to 12 mm Hg 
systolic blood pressure correlated well with 
severe reduction in FEY,. Thus. the presence 
of retractions and paradox should indicate 
admission. 
3. Patients with prolonged attacks, that is. 
greater than 12 hours. 
4. Patients demonstrating physical exhaustion. 
5. Patients who fail to respond to phase two 
measures within four to six hours. 
6. Patients with falling Pa02 and rising PaC02 
with emergency room management. 
Once the decision to admit has been made, the 
severity of the situation will dictate the best area of 
the hospital for therapy. Generally, the ICU should 
be considered as the desired location. The scope of 
intensive care management is beyond this paper, but 
several points should be made (2. 4, 6 ): 
I. No sedatives. 
2. Continuous 0, therapy (best given by nasal 
cannula) to maintain Pa02, 60 to 70 mm Hg. 
3. Frequent arterial gases until the patient is 
clearly better. 
4. Continuous aminophylline 1.V. (0.9 
mg/kg/hr) after an initial loading dose (5.6 
mg/kg/20 min). 
5. Inhaled or subcutaneous sympathomimetic 
drugs, or both, using monitoring of cardiac 
rate, rhythm, and blood pressure as the con­
trolling factors. 
6. ECG monitoring. 
7. Adequate hydration, since these patients are 
almost invariably dehydrated, which causes 
difficulty in clearing trachea-bronchial secre­
tions. This initially will have to be intraven-
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ous. Various estimates of fluid deficit have 
been made; however, good data is not 
available. Inpatients with normal cardio­
vascular-renal mechanisms should have fluid 
therapy until their secretions are thin and 
easily cleared. 
8. Humidity therapy with warm moist air, if 
tolerated, will help to loosen secretions. 
9. Corticosteroid therapy is a major portion 
of the therapy and must be given in 
pharmacologic doses. Methylprednisolone, 
250 mg, I. V. Q4h, has been very valuable in 
this area. It is preferred because of less miner­
alocorticoid effect, plus a longer half life than 
hydrocortisone. There are other less well 
defined reasons for·the use of this drug. 
The other frequently asked question is, when 
should these patients be placed on continuous ven­
tilator support1 There are several guidelines which 
are used by most physicians caring for numbers of 
these patients. and these guidelines are based primar­
ily on arterial blood gas studies. If the PaCO, begins 
to rise above the normal range (greater than 45 mm 
Hg) or the pH falls below 7.30 with the above pro­
gram, these patients are at great risk for respiratory 
and cardiac arrest, therefore, we electively intubate 
and assist these patients. Marked depression in the 
level of consciousness from severe fatigue indicates 
the need for ventilatory assistance. Continued unre­
mitting bronchospasm with optimal therapy should 
also be considered an indication for ventilatory as­
sistance. 
In summary, reversible obstructive airways 
disease (ROAD) is a common respiratory problem. 
Proper education and outpatient management will 
almost always provide adequate care. However, some 
patients require more active therapy in emergency 
rooms or hospitals. Since almost all patients, prop­
erly treated, will survive to return to productive life, a 
well-planned, aggressive therapeutic approach is 
needed as outlined in this paper. 
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Sprains and Strains 
ROBERT W. WADDELL, M.D. 
Virginia Beach Orthopedic Associates, Inc., Virginia Beach, Virginia. and Instructor, Orthopedic Surgery. 
Eastern Virginia Medical School, Norfolk. Virginia 
There is a tendency for many physicians to Jump 
sprains and strains into one category and to consider 
all of them minor injuries. This is far from true and it 
is hoped that this discussion will result in a better 
understanding of the difference between the two, 
more accurate diagnosis, and more effective treat­
ment. 
A strain is damage to a muscle tendon unit. A 
first-degree, or mild, strain is one in which there is no 
disruption of fibers. There is usually some well-local­
ized edema. Treatment need only be that of rest and 
protection against stress until the patient becomes 
more comfortable. A second-degree, or moderate. 
strain is one in which there is damage to the fibers of 
the muscle tendon unit. There may be some loss of 
strength in addition to localized edema. Treatment 
usually consists of rest, ice, elevation, and occasion­
ally antispasmodics and immobilization. A third-de­
gree strain, or severe strain, is one in which there is 
complete rupture of the muscle tendon unit with 
marked Joss of strength and extensive edema. Early 
diagnosis is essential in order to institute the proper 
treatment as soon as possible. Surgical repair will 
often be necessary in third-degree injuries. 
A sprain is a ligamentous injury from overstress. 
A first-degree, or mild, sprain is one in which a few of 
the fibers are torn. There will be localized edema and 
hematoma formation, but no apparent Joss of 
strength can be detected. Treatment is symptomatic. 
A second-degree, or moderate, sprain is one in which 
there is partial tearing of the ligament with some Joss 
of strength. A second-degree sprain should be im­
mobilized and complete recovery can usually be ex-
This is an edited transcription of a lecture given by Dr. Waddell al 
the 28th Annual Stoneburner Lecture Series, 11 April. 1975. al the 
Medical College of Virginia, Richmond. 
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pected. A third-degree, or severe, sprain is one in 
which there is complete disruption of the ligamentous 
structure (Fig IC). Often there will be a palpable 
defect, and marked edema will be present. Abnormal 
motion of the joint can usually be detected, especially 
if one injects the joint with a local anesthetic prior to 
examination. X-rays should always be made and of 
particular importance are stress x-rays. These will 
prove to be of great value in deciding whether or not 
the injury is second or third degree. Again, injection 
of an anesthetic into the joint makes it much easier to 
carry out an accurate stress x-ray. This type of injury 
is always treated by rigid immobilization and occa­
sionally surgical repair. 
The acromioclavicular joint is retained by the 
coracoacromial, the acromioclavicular, and the cora­
coclavicular ligaments (Fig 2). First-degree sprains of 
this joint are treated symptomatically. Second-degree 
with partial tearing usually results in slight superior 
displacement of the distal clavicle. This can be very 
adequately treated with an acromioclavicular strap 
fashioned in the office by placing a felt pad under the 
elbow. then applying an adhesive strap from the el­
bow to the AC joint while at the same time exerting 
some downward pressure across the distal end of the 
clavicle. The arm is then fastened to the body in a 
Yelpeau fashion. Commercial acromioclavicular har­
nesses are also available. This type of treatment usu­
ally is very effective, but it should be carried out for a 
period of six weeks and the joint protected from addi­
tional stress for several weeks longer. Third-degree 
acromioclavicular sprains result in complete dis­
ruption of the joint with gross displacement superi­
orly of the distal clavicle (Fig 3). There will always be 
marked hematoma formation, point tenderness, and 
the patient will have significant functional Joss. Ab-
MCYQUARTERLY 11(4): 174-184.1975 
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Fig I-Sequence showing degrees of sprain. A. First-degree sprain "ith minimal bleeding: B. Second-degree sprain with more fibers torn: 
C. Third-degree sprain with complete disruption: D. Third-degree injury with avulsion fracture. (l'rom O'Donoghue. Treatment oj Injuries 
to Athletes. p 75, 1970. with permission from author and W. 8. Saunders Company.) 
normal motion can be demonstrated by grasping the 
clavicle at the middle third and then moving it ante­
riorly and posteriorly. The pathologic motion at the 
distal end of the clavicle can readily be perceived. 
Stress x-rays are sometimes helpful and are made by 
having the patient stand upright and hold heavy 
weights in both hands. This will usually demonstrate 
the separation. In younger people, it is advisable to 
surgically repair the acromioclavicular ligaments and 
stabilize the joint until healing has taken place. The 
results from this type of treatment are uniformly 
good. In an older patient, an acromioclavicular strap 
would be adequate management. 
The glenohumeral joint is one of our most un­
stable joints and as a result is frequently injured. It is 
reinforced by a strong musculotendinous structure 
called the rotator cuff. This is composed of the sub­
scapularis, supraspinous, in fraspinous, and teres 
minor muscles. First-degree strains of this joint are 
treated symptomatically. Second-degree strains are 
treated by immobiliLation for a period of four weeks. 
A third-degree injury with dislocation is treated for a 
period of six weeks in a shoulder immobilizer. Ante­
rior subluxations frequently occur as a result of ab­
duction and external rotation stress. Capsular tearing 
results and the head rides over the glenoid rim and 
then relocates spontaneously. The history is ex­
tremely important in diagnosing this particular in­
jury. When this injury takes place, it results in tearing 
of the anterior portion of the shoulder capsule, but 
the force stops short of causing complete dislocation. 
Im mobilization for a period of six weeks is in order to 
allow for capsular healing. 
Anterior dislocation of the shoulder is one of the 
most commonly seen injuries. There will often be a 
palpable as well as a visible defect. Moderate tender­
ness and swelling will be apparent. The physician 
should always evaluate the neurovascular status both 
176 
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Fig 2-Detail of clavicle. (Note strong reinforcing ligaments of the acromioclavicular joint.) 
prior to and after reducing the dislocation, and x-rays 
should be made before and after manipulation. Avul­
sion fractures or the greater tuberosity are frequently 
associated with shoulder dislocations and usually do 
not influence treatment. 
Posterior dislocations of the shoulder are ex­
tremely rare and a routine anteroposterior x-ray may 
be misinterpreted as showing a normal glenohumeral 
relationship. A transthoracic lateral x-ray is essential 
to make this diagnosis. The use of intravenous Rob­
axin'"' and Demerol·� can be extremely helpful when 
reducing a dislocated shoulder. Longitudinal traction 
with gentle abduction usually results in relocation. In 
the event that this fails to accomplish relocation, the 
Kocher maneuver can be carried out. 
Strains of the arm do occur. First- and second­
degree types present no particular problems in diag-
nosis or treatment. Third-degree strains involving 
complete disruption are major injuries and in general 
should be treated by surgical repair. Rupture of the 
biceps muscle is one of the most common types of 
third-degree strains about the arm. 
Elbow injuries often present difficulty in diag­
nosis in children because of the numerous open 
epiphyses. First- and second-degree sprains are 
treated symptomatically and immobilization when 
necessary is not needed longer than three weeks. With 
children it is often wise to x-ray the opposite elbow 
for comparison. A physician will occasionally see a 
positive fat pad sign, indicating bleeding into the el­
bow joint (Fig 4 ). This is frequently the result or 
fracture which may or may not be visible on the 
initial x-rays. Since these patients usually have a very 
irritable elbow joint, it is wise to immobilize the el-
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Fig 3-Complcte dislocation or the acromioclavicular joint. 
bow and re-x-ray the joint in IO to 14 days. Many 
times a linear supracondylar elbow fracture will be 
apparent on the second series of x-rays. 
A nursemaid's elbow is frequently encountered 
in the Emergency Room in the toddler. This occurs 
because the radial head is small at this stage of devel­
opment and longitudinal stress results in partial sub­
luxation of the radial head from beneath the annular 
ligament. The child presents with a painful elbow and 
will not move the arm. X-rays are negative. Reloca­
tion is simple and can be accomplished by placing the 
thumb directly over the radial head and supinating 
the forearm as it is flexed at the elbow. A pop or click 
can usually be felt beneath the thumb, indicating that 
the radial head has slipped back under the annular 
ligament. The child should then be immobilized in a 
cuff and collar for a period of seven days. 
A third-degree elbow sprain with dislocation 
results in damage to the collateral and capsular liga­
ments. Fractures are frequently associated and neuro­
vascular damage may be seen. This is truly a surgical 
emergency and should receive priority over many other 
types of injuries. Reduction can usually be accom­
plished without general anesthesia. The patient is 
given a narcotic and the joint is occasionally injected 
with a local anesthetic. Longitudinal traction is ap-
Fig 4-X-ray or elbow injury. (Note darkened shadow anterior to 
humerus. indicating bleeding within the joint.) 
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Fig 5-Detail of ligamentous structure of the wrist. 
plied until the coronoid process of the ulna slips over 
the humeral condyle. When this is accomplished, 
gentle flexion usually results in relocation. Swelling is 
often marked with these injuries and great care 
should be used in immobilizing the extremity with 
anything that might impair circulation. A posterior 
plaster splint is usually adequate for initial immobili­
zation and is safer than a circular cast. The joint 
should be immobilized for a period of three weeks. 
Sprains of the wrist are infrequent but are fre­
quently diagnosed. Most are tendon or bone injuries 
and are not ligamentous injuries. The ligamenlous 
structure about the wrist is extremely dense and is 
stronger than the bony structures (Fig 5). The physi­
cian should always examine the anatomical snuff box 
for swelling or tenderness. Many times, even with 
negative x-rays, a fracture of the carpal navicular will 
be present. Should there be snuff box tenderness, the 
hand, wrist, and forearm are immobilized in a gaunt­
let type of cast for IO to 14 days, and additional x­
rays are obtairied al that time to definitely establish 
the diagnosis (Fig 6). Subluxations and dislocations 
about the wrist do occur. If there is no associated 
fracture, four weeks of immobilization after reduc­
tion is usually adequate. 
The carpometacarpal joints are stabilized mainly 
by their ligamentous structure. First-degree sprains 
should be treated symptomatically. Second-degree in­
juries should be immobilized for a period of three 
weeks and third- degree injuries should be immobi­
lized for six weeks. Some of these may require open 
reduction. Metacarpophalangeal joint injuries are ex­
tremely common and there will often be damage to 
the volar capsule as well as the collateral ligaments. 
The thumb is extremely vulnerable due to its position 
on the hand. The mechanism of injury is important in 
establishing an accurate diagnosis. Localization of 
tenderness and swelling is helpful in determining 
which part of the joint has been injured. Routine x­
rays should always be obtained and stress x-rays 
should be made in the event there is any question as 
to the extent of the injury (Fig 7). Complete ruptures 
of the ulnar or radial collateral ligaments of the 
thumb are usually treated by surgical repair. Im­
proper treatment of these types of injuries results in 
capsular redundancy, recurrent dislocation, and, 
later, degenerative arthritis. All sprains of these joints 
should he immobilized for two to three weeks. Third­
degree sprains with dislocation should be splinted in 
30° of flex ion for a period of three weeks following 
reduction. Occasionally, general anesthesia is necessary 
to achieve reduction. It is also possible for mechanical 
entrapment to occur necessitating an open reduction. 
In the reduction of metacarpophalangeal joint 
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Fig 6-X-ray of wrist. A. Initial x-ray thought to be negative. B. X-ray 14 days later showing a fracture of the carpal navicular. (From 
O'Donoghue. Treatment of Injuries 10 Athletes. p 203. 1970, with permission from author and W. B. Saunders Company.) 
dislocations, the force should not be applied long­
itudinally. Instead, it should be applied in an upward 
direction with the physicians's finger pushing distally 
at the base of the proximal phalanx. The flexion is 
then carried out and relocation usually occurs. 
The proximal interphalangeal joints are most of­
ten injured by hyperextension, causing volar plate 
damage, or abduction and adduction injuries, caus­
ing collateral ligament damage. All sprains of this 
joint should be splinted. Abnormal motion should be 
determined and in the event that this is in question 
stress films again will be found lo be helpful. Surgical 
repair of third-degree injuries is sometimes indicated. 
The distal interphalangeal joint is most often injured 
by a football or baseball striking the end of the finger 
and causing acute flexion. The extensor tendon is 
avulsed from its insertion al the base of the distal 
phalanx. The patient will be unable to completely 
extend the distal phalanx and may develop a swan 
neck type of mechanical derangement. X-rays may 
show an avulsion fracture. This injury can be treated 
conservatively with a malleable aluminum splint bent 
in the position seen in Figure 8. The splint should be 
changed weekly and should remain snugly applied to 
the finger for a period of six weeks. 
Sprains about the hip are uncommon because of 
the great ligamentous strength. Strains, however, are 
quite common and occur most often al the ischial 
tuberosity, which is the site of origin of the biceps and 
semitendinosus tendons; the pubic ramus, where the 
adductor longus and gracilis tendons originate; the 
lesser trochanger, which is the insertion of the 
iliopsoas; and the greater tochanler, which is the in­
sertion of the gluteus medius. Knowing the mecha­
nism of injury can be extremely helpful in making the 
diagnosis. The physician should carefully palpate and 
pay particular attention lo the point of maximum 
tenderness. X-rays should always be made since avul­
sion fractures may be seen in these areas. Treatment 
consists of rest and analgesics, although severe avul­
sions might require surgical repair. Activity should be 
avoided until healing is complete. Complications 
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Fig 7-Posili\'c stress x-ra) �hO\\ing rupture of the ul11�1r i..:oll..lh.:ral 
ligament or the thumb. (From O'Donoghut:. Trearment of In­
juries to ArhleteJ. p 228. 1970. with pcrmi�sion from �1uthor �ind 
W. B. Saunders Company.) 
such as chronic bursitis. excessive calcilication. and 
nonunion of the avulsed fragment can occur. First­
and second-degree strains about the thigh are rela­
tively common and are usually not signilicant as long 
as they are properly diagnosed and treated pro­
tectively. Third-degree strains. or complete ruptures 
of the quadriceps or hamstring muscles. usually re­
quire surgical repair. 
The knee is one of our most vulnerable joints. 
Anatomically. it is unstable and receives its stability 
from the anterior and posterior cruciate ligaments. 
the joint capsule. and the superlicial and deep medial 
and lateral collateral ligaments. Again. knowing the 
mechanism or injury will prove lo be invaluable in 
making an accurate diagnosis. The physician also 
wants lo know how severe the injury appeared to be 
initially. Was the injured person able to bear his 
weight'1 Did he note a deformity al the time of injury'' 
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Was there giving away, popping, or locking of the 
joint. and was it associated with immediate or de­
layed swellingry In examining the knee joint, the physi­
cian should carefully note any deformities, the condi­
tion of the skin, and the point of maximum 
tenderness. The extent and location of swelling and 
the presence of an effusion should also be deter­
mined. Manipulation is then carried out to check the 
range of motion, determine whether or not any mo­
tions are painful. and to note abnormal motion in the 
medial, lateral. anterior, posterior, and rotary planes. 
The knee should first be examined in extension. One 
hand stabilizes the medial femoral condyle, while the 
other exerts pressure against the lower tibial area (Fig 
9 ). This maneuver checks the medial capsule, the 
medial collateral. and to some extent the anterior 
cruciate ligaments for stability. The joint is then 
flexed 30° and the same maneuver is carried out. 
Instability in flexion indicates a more isolated injury 
to the medial collateral ligament. Reverse the pro­
cedure to test the lateral collateral ligament and cap­
sule. With the patient on his or her back, and the 
knees flexed to 90° , the foot is then fixed under the 
examiner's leg in a neutral position and both hands 
Fig 8-Malkahk finger splint shaped und applied for the treat­
ment or .. malh:t finger." 
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Fig 9-Chcck ing the stability of the medial knee joint in extension. 
are placed over the medial and lateral tibia, just be­
low the knee joint. Force is then exerted anteriorly 
and posteriorly. Abnormal anterior laxity indicates 
anterior cruciate instability while abnormal posterior 
laxity indicates posterior cruciate instability. In addi­
tion, the foot should be externally rotated and stabi­
lized against the table by the examiner's leg and, 
again, the anterior-posterior force should be applied. 
Rotary or anterolateral instability is indicative of me­
dial capsular disruption, although tears of the ante­
rior cruciate and medial collateral ligaments increase 
the rotary instability (Fig 10). The uninjured knee 
should always be compared with the injured side, 
since many individuals have loose knee joints that are 
not considered to be pathologic. Routine x-rays 
should be obtained and occasionally a tunnel view 
will be important in determining whether or not an 
osteochondral fracture has occurred. Stress x-rays are 
extremely helpful in deciding whether or not third­
degree tearing has occurred (Fig 11 ). 
In first-degree knee injuries, good results are usu-
ally obtained by treating the joint with rest, com­
pressive dressings, ice packs, and elevation. Second­
degree sprains initially are treated by aspirating the 
hemarthrosis, if one exists, occasionally inject­
ing an anesthetic and hyaluronidase, and then ap­
plying compressive dressings and ice packs. Later the 
knee can be immobilized in a plaster cast. Restora­
tion of muscular tone should never be overlooked 
during the latter phases of treatment. Third-degree 
injuries are best treated by surgical repair if the joint 
opens more than ten degrees with stress. Neglecting 
such an extensive injury causes extreme disability to 
the patient and will invariably result in the premature 
development of traumatic osteoarthritic changes as 
well as severe functional weakness. 
Minor sprains of the patella are not common. 
Should these occur, symptomatic treatment will usu­
ally suffice. Third-degree injuries result in capsular 
tearing and dislocation either medially or laterally of 
the patella. Most often, this occurs to the lateral side 
with rupture of the medial capsule. On examination, 
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Fig 10-The slocum test for rotary instability (see text). 
Fig I I-Positive stress x-ray indicating third-degree tearing of the medial colluteral ligument (arrow). (From O'Donoghue, Treatme11t of 
flljuries to Athletes, p 385, 1970, with permission from author and W. B. Sanders Company.) 
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Fig 12-A. Diagrammatic illustration of the deranged ligaments of the la1eral ankle joint; 8 and C. Comparable .x-ray appearance with 
stress. (From O'Donoghue. Treatment of Injuries to Athletes. p 466. 1970. with permission from author and W. B. Sanders Company.) 
the physician cannot help but note the gross deform­
ity about the knee joint if the patella has not been 
reduced. After reduction, the physician should pay 
particular attention to the presence of tenderness and 
swelling about the medial aspect of the joint. This is 
suggestive of tearing of the medial capsule. Immobili­
zation in a plaster cylinder cast for six weeks is the 
treatment of choice. Inadequate treatment often re­
sults in poor capsular healing and recurrent dis­
locations. Should the dislocation become recurrent, 
little can be gained by continued immobilization after 
the second or third dislocations. 
Strains of the leg are common and present no 
particular problem in management unless they hap­
pen to be third degree, such as rupture of the Achilles 
tendon. Surgical repair is then indicated. 
Sprains of the ankle are one of the most common 
injuries seen. The severity of the injury is often not 
appreciated and, as a result, treatment, if any, is often 
inadequate. It is helpful to appreciate some of the 
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anatomy of the ligamentous structures about the 
ankle joint in order to make an accurate diagnosis. 
On the medial side, the primary retaining ligaments 
are the deltoid and the posterior talotibial ligaments. 
On the lateral side of the joint, the calcaneofibular, 
the anterior talofibular. and the anterior tibiofibular 
ligaments are the primary retaining forces. Posteri­
orly. the tibiofibular and the posterior talofibular liga­
ments serve as additional anchors. Inversion sprains 
make up approximately 85% of the sprain-type in­
juries to the ankle joint. In first-degree ankle sprains, 
the physician will note minimal swelling. tenderness. 
and no apparent loss of strength. X-rays are usually 
negative. Symptomatic treatment only is indicated. A 
second-degree injury with partial tearing will present 
as a rather painful joint associated with moderate 
swelling, which should be well localized, and loss of 
strength. Again, x-rays are usually negative. Treat­
ment should be vigorously pursued and if a hemarth­
rosis is present. aspiration may be indicated. Occasion­
ally. hyaluronidase can be of value when injected 
into the joint or hematoma. Compressive dressings. 
ice, elevation, and protection from weight bearing is 
suggested as the initial phase of treatment. Sub­
sequently, a cast should be applied for a period of 
four weeks and the ankle should be protected by 
strapping for an additional two weeks. A third-degree 
ankle sprain is a serious and significant injury and if 
not properly managed will result in considerable dis­
ability for the patient. When this injury occurs. pain 
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and swelling will be marked. The patient will be 
unable to tolerate any weight bearing and on exam­
ination marked loss of strength will be apparent as 
well as abnormal motion. Stress x-rays, with the 
ankle being stressed in inversion and eversion, are 
extremely helpful and will be positive if the injury is 
third degree (Fig. 12). Fractures will occasionally be 
associated with this injury. In the younger individual, 
many third-degree ankle sprains are treated by surgi­
cal repair. If nonsurgical care is in order, a third­
degree sprain may be treated initially with the same 
regimen as for the second degree with the exception 
that the cast is applied for six weeks and the ankle is 
protected by strapping for an additional two weeks. 
The management of sprains and strains is not 
difficult. A history of the mechanism of injury is in­
valuable in determining what structures might have 
been injured. Careful examination with particular at­
tention being paid to abnormal motion is essential. 
Stress x-rays should always be made if there is a 
question as to whether or not the injury is severe 
enough to be classified as a third-degree injury. Once 
the injury has been graded. management presents no 
particular problem. 
Figures 2 "nd 5 "re reproduced with permission rrom Grny's 
Anatomy of the H11111a11 Body. 29th edition. 1973. p 321 and p 333. 
rcspcclively . 
Figure 3 is reproduced with permission from the Journal of Bone 
and Joint S11rgerr (47-B:32-35. 1965). 
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In recognition of the central role of genetics in 
the health professions, the MCV /VCU School of 
Basic Sciences and Graduate Studies substantially en­
larged its commitment to this discipline by creating a 
new Department of Human Genetics as of September 
I, 1975, under the chairmanship of Walter E. Nance, 
M.D., Ph.D .. an internationally renowned medical 
geneticist. Dr. Nance comes to Richmond from In­
dianapolis where he was Professor of Medicine and 
Medical Genetics at the Indiana University School of 
Medicine. Here at MCV /VCU, Dr. Nance will also 
have joint appointments in both the Departments of 
Medicine and Pediatrics. 
This event is the culmination of a successful 37-
year effort to develop a genetics program at the Medi­
cal College of Virginia. One can be quite certain that 
when Dr. Roscoe D. Hughes first assumed the chair­
manship of the newly formed one-man Department 
of Biology and Genetics in the School of Pharmacy in 
1938, he could not have foreseen the explosion of 
knowledge in genetics that would occur during the 
next four decades. Through his efforts alone, genetics 
was first taught to medical students in 1947 and then 
to dental students in 1950. The faculty expanded to 
two in 1948. By 1965, the Department had grown 
to five members to meet the ever-increasing demand 
for instruction in genetics, and research programs 
had begun dealing with Drosophila, laboratory mice 
and human twins. The first advanced degree in ge­
netics was awarded in 1953, and since that time, more 
than a dozen master and doctoral degrees in genetics 
have been granted, with research being directed by 
faculty members Richard Cribbs in biochemical ge­
netics, Ives Townsend in population genetics, and 
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Frederick J. G rundbacher in immunogenetics, as well 
as Dr. Hugh es. 
At the time of Dr. Hughes' retirement as chair­
man in 1970, the Department of Biology and Ge­
netics was administratively reorganized into a Pro­
gram of Human Genetics because of the increasing 
demand for instruction in human genetics by all 
health professions in the School of Basic Sciences and 
Graduate Studies. Doctor Richard Cribbs served as 
chairman of the new program and changed its 
emphasis by recruiting a faculty member with 
special expertise in human cytogenetics and by en­
couraging active collaboration with faculty members 
in the Departments of Biology, Biophysics, Micro­
biology, Orthodontics, and Pediatrics. To fulfill an 
important need for physicians and residents of the 
State, a Genetics Counseling Clinic was initiated in 
February, 1971, in collaboration with the Department 
of Pediatrics. Because of an increasing case load the 
frequency of the clinic sessions was subsequently in­
creased from once to twice monthly in 1973, and 
financial support was sought and obtained from the 
Virginia Capital Area Chapter of the National 
Foundation-March of Dimes. The burgeoning of 
other research and service programs in human ge­
netics in the MCV /VCU complex including the Tay­
Sachs carrier detection program in the Departments 
of Pediatrics and Pathology, the sickle-cell screening 
program in the Department of Medicine, the trans­
plantation genetics program in the Department of 
Surgery, the metabolic and cytogenetic services in the 
Department of Pediatrics, and the amniocentesis pro­
gram in the Department of Obstetrics and Gyne­
cology over the past few years has clearly demon-
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strated the need for a more coordinated effort in 
human genetics, and provided further impetus for the 
expansion of the Human Genetics program to a full 
departmental status. 
Dr. Nance was previously the principal in­
vestigator of the Indiana University Human Genetics 
Center grant, one of ten such awards made by the 
National Institute of General Medical Science to sup­
port research in genetics. At Indiana, Dr. Nance di­
rected a broad range of research in human genetics 
including studies of human twins and their families, 
clinical arid population studies of hereditary deaf­
ness, and studies dealing with the delineation of new 
genetic syndromes, genetic linkage, and human 
biochemical genetics. A graduate of the University of 
the South and Harvard Medical School. Dr. Nance 
became interested in genetics during his medical 
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housestaff training at Vanderbilt, and subsequently 
obtained a Ph.D. in Genetics in 1968 from the Univer­
sity of Wisconsin, under the direction of Dr. Oliver 
Smithies. 
Initially, Dr. Nance plans to resume and expand 
the pioneering twin studies begun by Dr. Hughes two 
decades ago. Other immediate concerns include 
strengthening and coordinating the cytogenetics 
and prenatal diagnosis programs and expansion of 
the genetic counseling program. The Departmental 
offices and laboratories are housed in 5000 square 
feet on the 11th floor of Sanger Hall, while outpatient 
activities are conducted in Randolph Minor Hall, 
which has recently been renovated with support from 
the local chapter of the March of Dimes. Additional 
faculty members are being .recruited to help achieve 
the expanded goals of the new Department. 
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